Sustained increase in the excitability of myelinated peripheral axons to depolarizing current is mediated by Nav1.6.
Changes in the excitability of peripheral myelinated axons in response to long-lasting subthreshold depolarizing or hyperpolarizing currents (threshold electrotonus) are used as a complementary electrophysiological parameter in the study of peripheral nerve diseases in people. However, the contribution made by various axonal ion channels to specific components of threshold electrotonus remains incompletely understood. In this study, we have recorded threshold electrotonus responses from isolated nerve segments of sural nerve from control and Scn8amed mice, which lack functional Nav1.6 voltage-gated sodium channel. In med mice, the increase in axonal excitability produced by application of subthreshold depolarizing currents for 100-200ms was not sustained. In contrast, there was no difference in threshold electrotonus responses to subthreshold hyperpolarizing current application between Scn8amed and control mice. These data reveal the specific functional role of an identified subtype of voltage-gated sodium channel (Nav1.6) in mediating the depolarizing threshold electrotonus response of peripheral myelinated nerve fibers.